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DeTelopment is characterized by trbanization. Ie« 
s.etClements grow either as- enlargements of existing ones or as new 
population concentrations. Three periods may be distinguished in the 
growth of a settlement: {1) the wild period, of first settling, (2) 
the consolidation period, and (3) the stabilized society. The number 
of school-aged children per population is greater in the wild and the 
cpn^olidation periods than in the stabilized society. Therefore, the 
basic need for schools in the future fully deteloped society "ust be 
discussed while the school building program is sti,ll on paper. School 
•planning authorities should b^se their decisions on (1) integrated- 
statistics and' forecasts, ^'(2) educatipnal output requirements, and 
(3) long-term economic feasibility assessments. In connection with 

^^he programming of actual schools to be buil^, planners must know: 
(1) program of reqhirements, (2) ecpnomic plan^ and (3) plan of 
action^ Sciho6l building depends on the supply possibilities of 

.building materia!^ and the manufacturing of suitable components from, 
in^igenorts raw materials. (Author/ILF) ^ 
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4. School planning in the modern sector 




DevetoprjQent In a developing country modern education may increase with the 
^increase pT ithe a<Jtive population. It is assumed hereJcompare Part Dthat the 
rn schbol system of the country will be dirpcnsion^for an annual intake of 
childt^en per ten thousand active popufation> (age 15-64). Ultimately this 
number (220- per year) will corhprise all the children and the society will be fully 
developed. \ 

Modern education asks for a development producing sufficient teachers, 
equ^pment and school 'building, With the target of development defined in the 
modern educational system as above, such develppment may be feasible, in- 
cluding, teachers' training, equipment suppl-y and school building. It will, of 
course, require integrated planning, based on national research efforts; much of 
what the OECD advises its Member-states to observe concerning these require 
ments^ is applicable also to the early stages of development. These, however, are 
partly ♦different from later stages. Even in the modem sector not only do national 
peculiarities have to be carefully taken into account, but also th^ general obstacles 
to be surr^KHJnted in the beginning of rriodemization . Some of the!^ are pointed 
out in the following sections, but no country can base its development programme 
only on advise. Development mus|gprow ' out of the nation's own prevailing 
conditions, the ICS is prepared to assist Governments in their efforts to achieve 
the integrated planning which can gnake their education programme a success. 



The school and thAjJrban Devefopment There is a feature of development 
which warrants specific attention 

Development, as .known today, is characterized by urbanization. New settle- 
ments grow either as enlargements of existing ones or as new population concen- 
trations. Modern educational problenrts are in the early development stages most 
critical in the rapidly growing settlements. 

Schools may be constructed as settlements grow. Rapidly-growing settlements, 
hovwer, have a tendency to attract men "Srtd women in their settling ages. 
Consequently many children are born when the settlement is taking shape and 
the population of the settlement may develop as illustrated in Figure 5. , 

Eachi settlement has its own special and internal structMxe and school.plan\iing 
will have to be adapted to that structure. ThfS fact may be a reminder of planning 
interdependence. 

Authorities guiding the Settlement development in rapidly-developing nations 
should be aware of the practically insurmountable difficulties which school 
planning authorities may hjive to face if there was no integrated, cohesive planning 
when the settlements, grew up. The number of children asking for school-enrol- 
nr>ent in a new settlement as illustrated in Figure 5 may vary from year to year as 
shown in Figure 6. ' , 



1 N6ti Lindtay. fnsttwttonaf Arrangements for Schoof but/ding P E.B. 6. published July 
197& AvAilabk from the OK«ctOfS of Information 0.|.C.O., nte AfHif^mce^, 75776 
PARIS CEDEX 16, Frtnct 
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Figure 5. The risk of a New Settlement: Population pyramid develop- 
ment. 
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Figure 6. The Risk^pf a New Settle?f^^ent: School-planning Difficulties. 



iAspects of Macro-planning 

1. Pianning for education In the growth of a settlement, three periods may be 
distinguished: i . . 

- The wild period of first settling, 

- the consolidation pertod, and ^ 

- the stabilized society. 



It will b&advantjigeous to envisag^e fully<kvelopi^A'!^lt^^ sdciety as early 
as possible in its" development process. This is thie bbtii f^*^ the nations^lthe 
•populjations of the countries with limited resources) ahd for specific parts of 
the nations (the regions and the local settlements). It is also true for the schools of 
the settlements. The risk of the wild settlement development as regards education 
planning and school building was shown on Pages 20 and 21 . 
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Most settlements-tend to remain for a long time when, they have once been 
built^. Modern planning and construction philosophy^ dccept this for the 
macro-structural elements of a new settlement, but not for the micro-structural 
units\whi(?h should be flexible within the rigid macro-structural framework. This 
philosophy is valid for schools too. ^ . 

Schools may be built during the turrhoil of the wild period of first settling, 
and a school site may remain a school site as long as the settlement pmains a 
settlement. The main structure (the macro-structural elements) of ^e school 
building may be too expensive to reconstruct, so it may have*to remain unchanged 
in the long-term development process. But the functioning of the school building 
- the ediic^tional activities and perhaps other, activities too — may change 
radically and freqLiently. So the micro-structural dements, such as partition walls 
and ^xed furniture, should be planned and produced for easy removal and 
reassembly, and the totality of the macro-structure should be designed and 
constructed with this kind of flexibility in mind. 

However, because the siting of schools may not be easily changed when once 
established, it is essential that the basic need for schools in the future fully- 
developei^ society be discussed while the school building programme is still on 
paper. 

Even if the fully-developed society may be seemingly far off in time, some of 
the long-term consequences of todays happenings are eViiient. Such consequences 
1^. are^ ior instance, the future main characteristics of the integrated structure of the 
j|| population as described in chapter-4 TTie'school and the Urban De^lopment. By 
adding to that knowledge, an assessment of educational needs and demands 
. (output. requirements), it is at ieast possible to try to fix a pattern of sites for 
primary and secondary education as anticipated when the society has stabilized 
and the number of children born annually tends to approach a constant level. This 
pattern m^y include some basic assumptions concerning the relationship between 
.academic and vocational output requirements on different levels. The character of 
the settlement in view may even warrant at different times a guess on the 
vocations asked for. 

In fact, the broad-line school planning' for the fully -developed society may be 
lessodifficult than the planning of schools for the consolidation period. During 
that period it may welt happen that the number of children of the same age grows 
to several times the number to be piarined for in the fully -developed society 

(figure !5). . . 

It vyi4l not be possible to establish any definite rule for the planning and building 
of schools to meet, durihg the consolidation period, the consequences of the wild 
period of the first settlement. 

Two points, however, may b» wocth notijilg: 

1. Settlement planning in an early stage mirst try to counteract the disbalancing 
of the age-group structure of the population inihe new settlement; •and ' 

2. People who settle must understand that Ine number of children during the 
consolidation period cannot rule the long-term Mjucation -planning^. 

If the economy permits a school building programme fully meeting the require- 
ments^for education also durir>g the consolidation period, then of course the 
schools built for many children may be only pbrtly needed for education when^ 
' the society has stabilized. In such a case, the flexibility of thie school building is, 
still more urgently required. The flexibility, then, will imply the change over from 
' school activities to other privities in the same building. 

There is another possibility too: Permanent school buildings may be built 



2 N4II repianning c«rt only be thoui^t of it the settlement happens to be totally destroyed 

3 ThtJntarnational Uniop 6f Architects; Seminar on Humsn HsbUMt. Bucharest, Aptem- 
ber-O^Ober 1971. ' 

4 This,yl0ain, is a %Xr0ng point for family planning , to achieve better educational possibilities 
'for everyone. |(i(jcation. after «ll, i»a key to development. 
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according to a programme ba^d on future stabilized population, and the ixcess 
'children during the consolidation^ period may be educ^ted'in provisional sqiools, 
either in buildings to be used for ^iffereot purpose in the* future or in temporary 
buildings to be taken down whert^the population stabilizes. In extreme qases, 
intermediary Education philosophy rrtay have to be accepted also in urban school 
planning. ^ ' \ ' 

But whatever method the school planning authorities prefer to use, they 
should base their decisions on the threeprd^jged calculation input: 

— Integrated statistics and forecasts, 

— educational output requkements, and 

— long-term economic feasibility assessments. 

The final aim must be an ideal distribution o^ op^timal educational facilities in the 
' fu/fy-deve/oped soc]eXy. 

2. Planning for building Most of what, has to be t)\ought of when planning for 
the individlual buildings in rapidly-growing towns Aall towns start from vil- 
lagesi — ^llsyoder the heading of micro-planning. Yhe consequences of the 
macro-planning for micro-planners) however, should not bp forgotten. 
. The following chapter will show th^t the lack of locally-produced suitable build-' 
. ing materials presents a major obstacle to urban developmef^t. This should remind 
planners that their macro-planning must include the planning not only of wbat^^ 
should be built where, but also how it should be built, this macro-planning 
problem will be dealt with-in more detail later within the context of its r^ion- 
ship of micro-planning (Chapter 5 The Supply problems) . /y:. I 

Aspects of Micro-planning Farsighted broad-line macro-planning « deswibeiMp 
the* preceding Section Is a good thing, but in connection with the programTnm^f 
actual schools to be built as soon as possible it is necessary to know more exa 
vvhat the requirements are. Planners may guess and assess what may happen in the 
future, but in practice they must know precisely what to do when it has to be 
done. ' * , 

Every client will have to consider his building project from three aspects: End 
result, ^dgeting and Procedures decision-sequence and timing. 

Tttfsi three aspects are interrelated^, of course, but they may be presented in 
three different documents: 

— Programme of requirements. * ^ 

— Economic plan. 



- Plan of action. 



> 



1. Progi^mnw of Refluirenwnts It is a well-known fact that the risk of making 
fatal ^takes - >«ff?ct(onally and economically — is much bigger in design than in 
construction. Wrong stti^tion, wrong' dimensioning, wrong communications, 
wrpng emphasis of the educkion^ wrong estimation of future needs, bad planning 
of space utilization or wrongly applied flexibility requirements are all mistakes to 
f be avoided in a well-prepared ptrogramm^ or requirements. 

It«4s not possible to go int^all the asjpects of the working out of a programme 
of reqtnVfin>ents for a school witl^out knowing. more about the specific purpose Oi 
the scho^ and the actual conditions under which ms being built. 

Too^iany nrristakes have been made, and arr still being made, by assuming 
that there is V^tandard solution to school building which caiV be applied in 
principle anyvvh^^e. There is no such universal standard solution, but methods of 
niaking programmes of requirements may be standardized on the basis of local jor 
- national) socio-economic development conditions, while building^methods may be 
standardized on the basis of local (or national) supply possibilities. ' 

Some of the factors to be observed in the socio-economic development for 
Which the school is built have been discusj^ in previous Sections, and so will not 
be repeated ^ier^. 
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The supply possibilities vyhich are fundamental for a cost-reducing^ standard- 
ization of production methods have to be studied locally. The pjt)gramme of 
requirements must take th^e supply possibilities into accourit, ^r«by pro- 
moting the "devjlppment of a domestic building materials industry (see further 
wndei 3. P/an of Act/on, Chapter A). , _ _ 

the programme of Tequirlments, then, must fermulate the requirements based < 
on careful studies of the maximum usefulnes of the end result - not only now, 
but twenty, thirty, perhaps forty years ahead — toi)c produced within a frame- 
/ worW of possibilities. These, of course are the immediate economic possibilities, 
but they must als^ .focus in the future development, not only the development of 
the educational ^iy^p^' which, the school is serving, but alsb of the building 
materi^s industry^nd the construction industrvt in which this^pecific project 
constitutes a link^ in the chain of new creations. The ICS has specialized m the 
developroeijit 0T programmer oj^i^uirements for schools with these aspects in 
mind. / i /'-'^. 

/ ■ ■ 

Z Econonifc Plan • .In most developing countries fiv6-year plans afe stating m 
money terms what may be spent on^uildings in diffefent, sectors during the yeaps 

x^he^d. "Wilj may not be the best way of econojriic planning, because teachers, 
t^acl)ing aids and schfobl buildings all belong to the same category of expenditures 
WtM^h together may be considered ^s ^pit^t investmeht for- the future Jthe 

/^velopmen^). ^ • ' ,/^* 

//Obviously the balance between investmentjand running costs in early development 
/ cannot be the same^as in the later ste^s of developrnent. teachers' training, 
/__teadwg''5idr3e^^^ and techoi^buifding shoCHd be given hi^est priority. 

\ \t rr^aV, indeed, be a mistake (to express school buildings only in money-terms. 
EspeciailyYural primary schools may well be built by the'rur^Tpopuldtion usin*^' ' 
traditional \methods which may nqt invojve any, (or very small) expenditures in - 

education' were discussed 

The more complicated production procedure of modern buildings refers to the 
production of schools — especially secondary , — in developing urban settfements 
^ere buildings have to be paid for in money and where Consequently the school 
building authority has to fix a budget for each school. In such ^ budgeting 
process, however, two points .must be observed: 

- First The secondary school may not be a unit by itself. Modern sociar philo- 
sophy tends to recommend the integration of schools with^other*activities in* 
volving yOung people as well as adults, not only for furtt^er education (e.g., 
library, reading), but also for physical training and games, imp^ovement of skills, 

^ ' J ^ 

This meahs that programming ahd econorriic planning should pe discCissea andS, 

eventually shared between differervt authorities, aiming not only a^^^tter use of 

the built*up environment, bu| also at savings in the respective ^(^^j^^^ 

- Second It is bad econorhy to use aii the money available for a sl^^bullding to 
cover direct expenditures for this $chool only. AuthoritifS acting ^as clients for 
buildings seem to have a tendency to overspend on individual projects to make 
them as perfect as possible. ^ ^ 

This is a shortsighted policy. Even if present school buildings^suffer from budget 
reduction, development requires that long-term investment, for instance in the 
manufacturing pf suitable standard components including related resealch and 
industrial design\ are paid from actual building budgets. Some countries, there- 
fore, base their \ong-term buildmg development {^^)ecially research) on com- 
pulsory deductions from all actual building budgets. School bulldiag authorities 
may sofve this budgetary problem either for themselves or in co-operation with 
other building olients. ^ 

Once the limit of the budget lor the irKlividu'«f school his be«n decided upon, 
^the economic plan for the building should be established. This plan includes not 



cash. The methods ^scR^Ohpl^t^pg"^ intermediary 
earlier in fart 1. ' ^ 
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onl^t^e final cost to be allpwed. but is divided into v^d separate documents: 

^ Co5^ break-down and ' - ^ ' 

— cash flow chart. * ^. • ' 

The cost bnak-down should be made according to a standard method applicable 
to al^ school buildings for easy reference, easy comparison between different 
schodls, and easy cost control. 

The standard method helps the planner not to forget an^hing while statistical 
data will be available after a few years, what will help tt)e planntec not to make 
wrong assumptions. The ICS has specialized In standard cost break^dowh on ^he 
SfB-system (authorized for international use hy the CIB^ arid rc<jommended' for 
schools by the OECP^ and by the ECA^ expert meetings^). 




itwarch, Sti^dits 
■nds. bdn' 



5 CIS rtport No. 77, pufctlished by tht International Cduncil for Buildipg 
and Documentation, Watna 700, Postbox 20704. Aotttrdam, Tht " 
suHants to the tht United Natrons. r ' ^ 

?Stt foot-nott No. 1 * ' , o » » 

Uniltd Natiorw Hcortomic Commlwlon t6f Africa, Box3d01,^ddti Ababt, ethiopia. 
8 Reports E/CN. 14/416, E/CN. 14/460 and E/CN.14/496. 
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Figure 7, Standard Cost Break-down for Building Projects 
(affording to SfB basic table 1, GIB report No. 22). 



Figufe 7 illustrates the recommended standard cost break-dc^n for liuilding 
projects. Thij method of cost cOnyql is widely used. The Irish NaiiooarStancferd 
may be taken as ^n example^. /The method. may be extended to include the 
equipment. The SfB-sy§tem is /secJ also for^arnsngjifig project ihformatipn and 
related general information. 



^The-ca&h flow chart shoulclfbe based -giv the timing scheckiie of^h» procedure 
(cotnpgre Figure 9> and ttyn worked out later ii^to defails Xp be inqllud^d in the 
tlient\gener^cas{ii[owcKah for payment of debts! ' ' * ' / ^ , ' ^ 
It may. be ni^ed thSt clients' failures to'p^y^^eir debts promptly may be a* 
:^ain cause of^fngK^piHcei fot cowstKict^ fn 8*v^topipertfcountri«v Long-term, 
planned demanra, safeguarding a regular flow pf production both in factories and 
on sites, together with, a related stable and con^ijuous cash \\o\N,j% one pf the' 
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9 National Star^ard Building Elfrntms and D«iign(/Cost*qon|rol Produces, An Foras.For- 
, bfatha, St. Martin's House. Waterloo 4aerad, Dublin-4, Irel9nd. 
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major promoters of. buHding rationalization and cppsequently d^cre^sj^g ^^dits. It 
will be advantageous for any pcrrrtanent building client, therefor^ ^o/plan his 
production for such continuity. ^ ' / / ' 

3. Plan of Action Practice and procedures are crucial factors ^ the building 
process. • ^ * / ! 

of current procedures in the irxdustrialized countries intp similar 
procedures ii<cJeveloping cduntiies Is not 'suitable, ft has/been trieiirbut has 
esulted in Amall -number of copied projects and an 'enorifious shortage of vital 
related community facilities fncludipg schools. The cop/ed projects 
ly haevlhy on imports, which m«ans that the domestic bulging materials 
industry 'does not ddvelop because there is not enough demand for its output. 

The complexity lof the Construction industry presents difficulties vyhich have 
to be overcome. Mapy clients represent all kinds- of buying requirements.-^ 
residential buildings, rK)n-pesidential buildings' (among which jire the schools), antl 
ojkher construction works. The building of afl these required units haj^to be 
co-o^rdinated. ' , ' 

planninig 'offices prepaw-Ttetionad, regional yind local plans for c6-ordj 
tion of the units, buwfciere may be littif or no orgarfi^Nkee-aalii^S 
/different parts of the machinery prpduiiing the units. . tlfllP 
The traditional procedures in industrialized cqpntries are mostly ba: 
three level market: ^ , ' 

First The client consults the architect and related speciaMst engineers to^ 
de'cide exactly what his building is going to be Jike and \wtiat nf\aterials,are Jto be 
used — the design level. , , , . * 

- S^ond In some countries by tJ^e intermediary of a specialist j£nglish.Q.S, = 
Quantity Surveyor) a contract (or a set of Cor^tracts) is signed with the contrac- 
tor(s) who construct(s) the building - the construction level. 

- Third' There js a well-stabiilzed market for the supply of the resources needed 
^^r the consLtruetion: financrhg; skilled labour, adequate plant, factories making 

resoUfcesr and an adequate trade and transport systfm for their delivery - the 
a\upply 1ev^k^ ' " 

The building ^nSteriBis^ market originally grew as a separate national (eVen 
regional or local) ^market^in each country. No country, so far, has been able to 
develop a ^sufficient constwjction industry without the support of a national/ 
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building materials industry, basod on indigenous raw ntaterial supply. 

School building is an important part oJ the purely domestic activities, Wnen 
planning and^twilding the individual school, the dient'must use a procedurc/which 
safeguard! the supply of the resourjc^ needed. imports - if used^nt all/^ should 
bp carefully selected for improverpent of domestic resource ^rodu^tion, not for 
direct consumption in^ndividual buildings. ^ ^ 

This is one of the reasons why practice^'and procedure in^school building in 
industrialized countries^ cannot be directly Copied for school btyikilmg in develop- 
ing countrres. The Architect (design generally) cannot refV on a stabili;eed market 
of resource supply. He must first find the .method of supply and then design the 
sqhool accordingly. 

Figure 8 lllusttirtes the totality which should'be rjecqjinized in the client's plan 
6f„ action. The client should analyse his needs and desfres in fixe light 61 his own^ 
financial capacities and the su|)ply possibilities of'th* exis^Yig market. His pro-* 
gramme of cec|uirernents and^his economic plaa are translat^ i^ito ^e desigaby 
vynich the fldWTB^iinaterials from the natural resources to thj^ Yesult - thf building' 
in retljlV^^is initiated and controlled.'Basically, this pattern applies to alUtaftes^ 
of deyWopment. None of its oonstituents should fye neglects. 

iiie design function in a developing qountry is mm\ more comprehensive 
thtn in industrialized couMftes. Design rtgnlttes the ^low mtterJaU'from 
natural resources to the end*result of construp^on, thef built environment. The 
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main bottle-n«ck hampering the development of art efji^ient coostructiort industry 
is to be looked ior in the domestic materialrlndustry. Desijjn must aim at 
.c^pveloping that industry for suHicient buHding capadty 'to meet att - 
- residential buildings, non resi^tential buildings (amortg ^ich are the schobJs), and 
other construction works. 

Firjancial restrictions are relied to the export-import business, not to the use of 
indigenous raw materials by^ indigenous jyoductioa methods In « self•^eliant 
P society (as long as there' is no labour shortage). 
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. Figure 8. Building and its implications. 
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Figure 9.* Client's timing memorandum model. 



From a procedural point of view/the need to ^Uengtt>en the buiWtf>g mater iafs 
indMStry may imply that the supply of materials and components according to 
drawings and specifications should be separated from construction" contracts. ■ 
Materials and components (some of th^nu.-at least) nrwy have to be ordered 
directly from factories and workshops some years before they will be needed in 
the construction process.* The preparation period, thus, may be considerably 
longer^an usually heeded in the industriafizedproce^re model. 
^ Anot^jer reason for expecting a long proration time (before starting con- 
struction) is presented by the land preparation procedures. 'These are of two 
kinds: • • , . * . , 

- Land acquisition (indOding town planning proceduresV, and . 

- infrastructural supply (foads, water, electridty, etc). 

The dtent should T>ot rely o^ other au^orities that these rtecessities will con>e 
autG(maticaily. Experience shows that they a^e heavily time<oosuming and may 
cause considerable - but njostly uneiy^ected - delay if not property dean with by 
the dient and his advisers well in advance. ^ 

As a general rule, it may be advisable to expe<ft even a medium-stz^ secondary 
school to be opened not earliei^ than three year^fter its buildiog wa^ decided 
upon<Ftgure9). 
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, 5. School building m the modern sector 



^ — 



So far consideration has been given to the planning ^ the schools from two 
aspects, the' macro*aspect and the rt>k:ro;aspect., SiThilarly, there is a two-pronged 
approach to the production of schools: the production of the things needed - 
whi9h may be bought on the market — and the actual construction ftiat is^ the use 
of tHese things on the building site {Figure 8). The construction part of the 
production will now i^ceive ^irst attention here, after which the supply* of 
materials, tools and plant will be dealr^with, realizing that #ie planmr^g and 
production of schools-presents a problenrvTBhtegration^ , - 

Construction There. is no big differendt ^tween school construction and tbe 
construction of other buildings.* A complex set of spectalist tearfis - the gangs of 
workers — with their specialist tools are organized as effibt^tly as possible to 
assemble hundre<Js of different itenrts - the building comn^ities ~ ipto a 
building. Buildirrg constrtxtion ts basically a logistics problem. Transport timing 
and transport plant are jfsscntial factors for construction. ^ ^ 

•five constituents are usualjy cor^sidtfred for the choice of construction 
nf>etbod: $ , * ' ' 

- FinarKe, the flow of money, * ^ * 
-^Management mainly logistics skill, 

- Plant^ mainly transport equipment, * 
^ Labour, skills, and " . 

- ComnTKxJities. see further chapter 5, The supply problems. 

The basfc difference between labour-intensive production n>ethods and capital- 
intensive production methods is well-known. ** < 

As long as there are vast urKjer-employment problenrts in d country, the labour- 
intensive methods have to prevail. 

Modarn development^ however, implies replacement of muscle-work, based on 
food for fiuel, by motor-work based on waterpower or oiL nudear energy, etc. for • 
fuel, food for fuel may cost 50 cents per kilowatt h^r of work, whereas the 
price of electricity may t)e 10 cents and the price df dil S^tents for the same work. 
^ On the other har>d, the capital to be invested in motorizM'plant rn^y^ be a few 
hundred dollarvper kilowatt irnplyjng another 5 or 10, cents p^ kilomtt hour of 
wibrk, roughly 'Speaking. Thus mechanization (motorization) isbonsidered econ- 
omically defendable even in early devetopnnent. It should be noted, however, that 
this kind of reasoning do^ not apply in a country where thousands of men $re 
unennployed (and have to eat anyhow) w^ere» the machines and mostly alsQ the 
fuel have to be inrHX>rted aM paid by export eamingi. ^ — — 

The mechanization of the construction industry may ftrrTparSlel to the 
development of prefabricatlon methods, but the actual use of prefabrication 
methods is^ based on an entirely different reasoning. ' 

Pre-development constructors work With riw materials to be shaped an^^' 
assambl#d on S4ta« Modern buildfnj trai^sfars the shaping of the units to workshops , 
ar>d faptories. (off site) and reduces Work on-site to the assembling of the 
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prefabricated -units, Prefabrication methods may be fa bour -in tens we toO. Wechan- 
isaticxi and prefabrication are interdependent only as far as the size^ of the 
prefabricated units are concerned, Big units must be nr>echarHcally handled; 
smal ler jiJnili. jnay: J)e K a rxiled m an ually. Th e k ey m pt e f ^i caTton is precise^ 
measuring and careful harSdling. 

It IS well-known that both' these conditions require special training and special 
fT>ethods and tools for precise measurement. Such training, however, is entirely 
different from the traditional training into skiffs. It is. more a change of the 
workman's mentflity than' a ^jecialization in the use of his tools (which tradition- 
ally meant shaping of units in direct relation to their assembly on site). 

The demand for prefabrication is intimately ^related to the' requirement of 
flexibility inbuWding, Flexibility implies the requirement trtat partition walls and 
fixed furniture must be assembled in such a'way that they diobe easily moved. 
The* taking down and re-astembling elsewhere of building elements necessitate 
exact measures according to a system of dimensional co-orc(rnation. Dimemional 
tolerances must be carefully studied.and adhere<^to. - . 
Workshop produaion methods can easily satisfy the requirements, but traditional 
site working methods are not suitable for such precision, 

The most tiifficult problem seems to arise on tN' level of construction 
tnanagement. Constructors and forenien tra/ned In traditional building nf>ethods 
find It difficult to re adjust their thinking and acting to the requirenf>ents of 
prefabrication methods., There Is also the^iffictilty of integrated co-operation. 
Prefabrication mv6lves design, workshopj^, transport and site assembly. It is 
obvious, furthermore, that school building alone cannot change the outdated 
building tr^ition. The integration asked ^or is not only vertical (the production 
line), but also horizontal (over a wide fiad of different building projects. Figure 

' 11). I ' . . 

It may be advantageous to use a standard nr^thod of arranging mformation 
related to building materials supply, construction activities ar>d resultir>g building 
elements in order to facilitate comnufnication and co-operation between all 
parties iftvolvfed. The need for such a metho^ - a dassiftpation^ system forJwilding 
production jgeneratty - has long been felt. Based on Scandinavian'experience, the 
SfB-sy^tem was created 25 years ago and recently put under inteffiational control] 
It IS now widely used and recommended for building project ihjformation and*' 
related general information . / ' - ' 

The integrated approach ts indisperitabte. Design teams hate to co-operate 
with producers of building components, ^nd these producers I must base their 
production on irnligenous raw materials ill order |o prevent the bottle neck of 
imports. The design must be much more of an industrial design, v rith a dear vision 
of what is needed - not only now but -also in the future -^and ,i|dear knowledge , 
of the domestic resources and the proddction and construction { >bssibiUties. Such 
an integration cannot come about spontaneously by market forces. 
planned and guided centrally. The;tjovernmenf (anct its rele\ a 
co-operation with the architects and engineers association and 
dustries, should organize the inte^ated research, planning ar>d | 
tion needed.: 

The erKl resuljt to be aimed at shoJid be a continuous fwtiortljmanufacturing 
and construeiion flow which prodijces ^ou^ houses, enough sd ^dIs and enough 
of other buildir>gs and construction works for the developing na population 
from indigenous rtatural resources. 

This result m^ not be so difficult to achieve as it may soun j. ' "he number ol 
types of compofwits needed is lirnited. The basic miiferials an^l compon^ts 
¥^ich must be supplied are, in fact, relatively few. They row ' fj§ designed and 
produced fqr different levels, of construction sophistication: KlrTttive se^lf-help 



10 Sm footr%o^ Chapter 4 77>* cost brmk down ($tctwh Mtc f O-piftntn f). 
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Figure lO^The Production of Schools as Part of a Development Ptan 
for Construction. 
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methods>sn)«ll building enterprises or larger construction fimm. The crucial point 
is that tnV demand has to be created. No demand will be visible, until the 
componentsNare in the market, and no components will be produced If there is no 
demand! TheNtemand can only be created by the joint effortt of cHenti, finan- 
ciers and design^o^JMbreover, the Government df the nation must be mterested in 
pronK^tinosuctf'^emand-developrnent, espedally the school builders and the 
fpromoters. 

In the first ir^tance, it is not a question of changing the methods of buifding 
only to safeguard a rational supply for increasing the capacity of the construction 
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industry. The change over from traditiowal inexact building methods to mor^ 
precise methods of workshop prefabrication and site assembly implies a long-term 
socfo-economic development. It is not necessarily linked to heavy capital invest- 
ment; It may well be managed within the framework of a labour-intensive indus- 
trialization policy, but it needs conscious development planning. 

In the meantime, However, befol-e the prefabrication system Can be im» 
'plemented - and that may take decades — , traditional building methods have<o 
be accepted. In this interim period it is essential not to make such investments in 
schookijuilding whidi later have to be regretted. Construction methods may be 

. gfhddUally improved; the ICS is prepared to advise on such improvements based on 
prevailing local conditions. 

The Supply Problepf^ In early development both the supply of plant and tools 
and the supply-^ buildih^ materials have a tendency jc^rm bottle* necks in the 
buildlng4>r6duction process^. 

Jhu may often be caused-IJy import restrictions, but even countries with money 
enoygh from exports may not be able to develop their building materials supply as 
fast as wanted. School building in this context is part of the entire building sector 
of the nation's economy and cannot be treated sep|rately. 

As pojnted out earlier it should not k» expected that national building 
materials iir>dustrles will grow spontaneously t6>supply the materials required for 
the impleqlentation of a development plan for construction, part of the nation's 
•^ocio-econoirnic development plan. / 

Building materials industries must be pfanne 
js^ttlements planning. Obviously neither schools^ 
built without proper materials supply, anoi most < 
too heavy to jilow for fong transports. 
*JF.u«^0|^orf , ift most developing countries imp 
dustries (such as bWfding materials industries) sho^d be given priority as com- 
l»red to imports for consumpjion {including comporJbits for construction). In a 
spontaneously workit^g desin§.i5U construction system it is not to be expected 
that architects would specify non-existent national components if they can choose 
from catalogues showing perfect elements for import. 

The hope that my project will be lucky enough to find the materials specified 
- even ff they'^av^to be Imported - is tempting enough. There is, however, an 
unfair gamble involved in this reasoning which can only be overcome by conspeus 
governmental promotion of the proper development of local lor natiooaft^ilding 
materials industries. This promotion must go hand-in-hand wi|h design efforts to 
mclude nationally-produced commodities in building specifications. There must 
be a direct linkage of building design to the production of building materials and 
compefients. If this linkage is rightly managed, there may be a short-cut to the 
elopment of the systematic prefabrication method ask^ for. The ICS is 
prepared to advise ort the method9(ogy envisaged. The school building programme 
of the nation may present the best model for such an integrated 'approach to 
building development^ 

. It should be nr>entioned that the investment in plant off site as well as on site 
for building construction .is part Of an integrated builcfing programme. The 
production line from natural resoyraiJtQjBnishcdiwUdiruis should be considered 
as a chain lor network) of activities where investment in any one link depends in 
investment/in the others for • maximum efficiency of the whole production 
sequence, IrKluding transport and trade efficiency. 

The right balance between imports for the different stages of production in 
the whole process may have to be studied ar>d the final outputJ>as to b* 
considered both quantitatively and quatttatively not only in relatirfnto require- 
ments, but also in relation to the resources (FigureNi IK 
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Institytional arrangements^^ 



T\)e educaticwial systems o,f a country has been characterized as the fundament of 
^ development. School buildings represent the^ocal points of education and there- 
fore - in one way - also the focal points of development. More and more, schools 
are considerd to be cultural centres. They are no longer planned as isolated 
educational institutes for children and youngsters of different ages. They may 
gradually develop into cultural developnnent (^ntres and meeting-points for all 
ages and even be related to centres for shopping and relaxing; in other'word's, 
parts of the centres for social being combined with individual human develop- 
ment. V . . ^ 

On the other hand, of course, each school must have its own clear goal of 

ediipation atnd training. It must be known who is going to be trained, also why and 
' how (Part 1, Page 6). ^ ^ , ^ 

- In former times there were Ministries of Education ^d related local school 
\ authorities ruling the schools, both their building and their runnir^. They did not^ 
'^k anybody for co-operation. They felt- it their duty^to rule the curricula for the 
children, to see that they learned what they were SMPPOsed to know.ijhey put 
them in classes of 30 under the command of one teacher for^ach class. Know * 
ledge was divided into pracise subjects and days were dividlKJ into precise hours 
- each hour one subject,*^ one teacher — , always in the same class, in the jama 
place, with the same class-mates. A manageable routine for th^adnaimstratTon, but 
not an ideal one, by any means. ^^^.^^---^ 
* ; But thi* js no loriger v|he case. The trends of deliberation in^educatioq jnd the 
trends of integration of sf;hools into the social activfties generally oT the rn^miers 
of the society is breakingf down the vvalls between the authorities of the adminis- 
tration, both k)cally and centrally. ^ 

Parents &6nr>e into the sdipofs and discuss problems with the teachers. 
Children of different ages May work together or alone or come together in 
hundreds for a film show or a lecture. Vocational training is mixed with prepar- 
atory studies for higher profes^ns. The comprehensive secondary schoots-Ms 
• largely replacing the High schools and polytechnics arid commercial schools. 

These trends will undoubtedly gradually influent the total organization of 
governmental organizatroov both locally, and centrally. Cultural centres with 
integrated schools cannot be planned or built or run by school authorities alone. 
Financing alone raises niiv^j>roblems. 

In the countries where <hose trends have reached furtheit, public participation 
in the Ynanagemeng of the* centres saem to be dominant, although the centres may 
forhnally be organized as foundatio^irsupported by tax money .^Civil secyants may 
act more as advising memt)ers to the Board than rulers of the development. 

\n early development this kinp of mtegration of schools in cultural centres 
nrwy not be feasible in cities whew the general education has not yet rwhed th^ 
^ level needed and 3U>ere traditiySnal solidarity cannot be~-relied ufJonSHuyin 

11 F<tfiiSKfc|k if madf taSht' ftlfMfiN OECD Raport; tea footnote oo. 1. Hari only soma 
ipacific atpacts of th/fia«d for/fitagration and public pacticH^ation ara addad. 

3* / 20 V 



settlements with a tradition of municipal solidarity and public participation the 
decentralization trend now regaining its validity in highly-developed societies may 
be the solution. This may mean development at a speed set by the d«sires of the 
peoples. 

The developrn^pt will be their own, not the invention of some one else imposed 
upon tbem* 

D^v^pment, then, mpst not be accelerated in the direction which was 
cprrtrally planned by foreign advisers, but it must grow organically from the ethnic 
roots of the people. ^ 

In this context the^ntermediary school described in Part 1 may be the base for a 
better future schooJ system rather than a provisional arrangement. 
The modern education may not be the best one after alb= not even in the 
fully-developed society. 

The problems of building in early development have, been analysed in the 
previous Chapters. It was pointed out that school building depends on the supply 
possibilities of buildmg materials apd that the manufacturing of suitable com' 
ponents from indigenous ravv^wditerials presents a key problem. This problem 
cannpTTO solved by schojoTDuilders alone. It demands- integrated efforts and 
, faf reaching institutionaH:o-operatlon, both in Government and private practice. ' 
Research and pliwii^h:»g co-ordinating institutes may have to be created or devel- 
oped within the prei^nt institutional framework. 

Again there/ii^no standard solution to the problem, but the ICS is prepared to 
share its kn^Wledge and experience. The solutions to the institutional problems 
'*can only b^found on the basis of locally (or natioi^ally) prevailing conditions. In 
^his case^the conditions do "not depend so much on economic factors or sociolog- 
ical phenomena but more on the hum^n beings themselves. 
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